Neutron versus photon radiotherapy for local control in inoperable breast cancer.
By virtue of their high linear energy transfer (LET) characteristics the biologic effectiveness of neutrons is less dependent on tissue oxygenation tension and cell cycle phase as compared to that with photons. Hence, an improved clinical benefit is to be expected predominantly in large, hypoxic and slowly growing tumors. Since a short course of radiotherapy is required for clinical reasons, it prompted the authors to initiate a randomly controlled trial on locally advanced breast cancer. Between 1996 and 1999, 27 patients with locally advanced breast cancer were irradiated with photons (60 Gy, 30 fractions; 8 MV, (60)Co) or neutrons (18 Gy, twelve fractions; 66 MeV(p-->Be)). The mean tumor diameters were 699 +/- 399 ml for the photon group and 1,097 +/- 831 ml in the neutron group. After a mean follow-up period of 21.5 months tumor involution was evaluated in 22 patients. Partial and complete remissions were registered in 6/10 patients of the photon group and 5/12 patients of the neutron group. Late grade 3-4 morbidity according to RTOG definition was scored in 5/10 patients in the photon group and in 6/12 patients in the neutron group. With regard to tumor control and late radiation morbidity no differences between the two treatment arms were observed. The underlying data indicate that no benefit is to be expected from neutron therapy in breast cancer.